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CHAPTER I 
INTRODUCTION
If all children developed mentally at the same rate 
there would be little or no need for diagnostic testing at 
any level. Unfortunately, this is not the situation. The 
varying degrees of mental development from the idiot to the 
genius indicate not only a difference in the original intel­
ligence of children, but also the effect of environmental
1conditions on their growth and development,
Statement of the problem. The purpose of this study 
was to measure the arithmetic abilities of the sixth, seventh, 
and eighth grade students at Plentywood, Montana, and to 
identify the skills with which each class as a whole had 
difficulty.
Importance of the study. Every person in the instruc­
tional field, whether he is a teacher or a supervisor needs 
the information furnished by group diagnosis. Until he 
knows the hard parts in learning arithmetic and until he 
knows the difficulties experienced in the different classes 
in the school, he is unable to address himself definitely to
^Richard B. Thompson, "The Administration of a Program of Diagnosis and Remedial Instruction in Arithmetic, Reading, and Language in the Secondary School," (Doctoral Thesis, The University of Nebraska, Lincoln, 19^0), p. 9.
—1—
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th© problem of helping children learn in the most efficient 
manner. The knowledge of errors which are most likely to 
occur will help the teacher in the presentation of new 
operations because he will know better which parts to 
emphasize and which skills are in need of the most practice.
When a teacher first begins his work with a new class, 
he is comparatively ignorant of the abilities of the pupils. 
The group diagnostic teat will give him this information.
When the curriculum maker has finished the course in arith­
metic and wishes to measure its success in actual use, the 
diagnostic test will tell him the particular phases and 
parts of the course that are not under control. When the 
supervisor wishes to give instruction where it is most needed,
the group diagnostic test will furnish the information 
odesired.
aroup diagnostic tests may be carried on for two
definite purposes : first, to find out definitely whether
operations and processes are well imderstood and have been
adequately learned; and second, to secure maintenance of
3skills previously learned.
In order that the students tested might benefit from 
the results found, the teachers should re-examine their
% .  T. Buswell, and C. E. Greene, Testing, Diagnosis. and Remedial Work in Arithmetic. National Society for the Study of Education, Twenty Ninth Yearbook (Bloomington, Illinois; Public School Publishing Company, 1930), p. 272.
^Ibid.. p. 282.
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arlthmetic programs to improve opportunities for learning 
those skills on which the pupils received low scores.
Delimitation of the field of study. This study was 
limited to the sixth, seventh, and eighth grades at 
plentywood, Montana. Its purpose was to measure the arith­
metic skills of the pupils. This study shows the status of 
the pupils in arithmetic skills and does not attempt to show 
the pupils* growth during a period of time. Results on 
Part III of the test were not tabulated in this paper because 
of the difficulty involved in separating the items into skill 
areas.
Collection and treatment of data. For the purpose
of locating the arithmetic difficulties in the sixth,
seventh, and eighth grades at the Plentywood School, the
4Iowa Every Pupil Test of Basic Skills. Test D, Form 0, 
was given to fifty-two sixth grade students, forty-nine 
seventh grade students, and forty-five eighth grade students. 
These three groups of students were not divided as to 
abilities or equated in any other manner. The sections of 
the test and definite skills which they were designated to 
test are discussed in this study. Tables showing perform­
ance on a particular skill have been formulated and will be 
discussed in Chapter III.
^lowa Every pupil Test of Basic Skills. (Boston; Houghton Mifflin Company, 1943TT
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CHAPTER II 
REVIEW OF RELATED LITERATURE
Literature pertaining to the diagnostic approach to 
teaching in arithmetic covers many areas and much study has 
been involved by persons having a major interest in this 
field. However, this study will present only the literature 
which seems most pertinent to the problem of the paper.
In 1951» Edwin Gremmer used the Iowa Every Pupil Test
of Basic Skills to evaluate the skills and proficiency of
students in the sixth, seventh, and eighth grades in the
Missoula Public Schools. His results showed the mean percent
of correct responses to be 50 percent for the sixth grade,
44 percent for the seventh grade, and 67 percent for the 
1eighth grade.
According to G. T. Buswell, failure in the elementary 
school is caused more frequently by arithmetic than any 
other subject. He traced failure in arithmetic to three 
conditioning factors; namely, (1) the materials of arithmetic 
which consist of textbooks, practice exercises, and other 
special devices; (2) the teacher's methods of instruction 
and his manner of presenting arithmetic to the pupils; and.
Edwin Gremmer, "Survey of Basic Arithmetic Skills in Grades Six, Seven, and Eight of the Missoula Public Schools," (Unpublished Master's Thesis, Montana State University, Missoula, 1954),
-4-
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2(3) the methods and mental processes of pupils.
Buswell's study gave objective evidence of the great 
variety of processes used by children. He concluded that 
work in arithmetic must be improved, not by putting a still 
greater load on the child, but rather by directing him to 
methods which will be productive of more accurate results. 
This involves a scientific analysis of how the child proceeds 
and a thorough attempt to devise ways of teaching the child 
better methods of work.^ This does not mean that all drill 
in the arithmetic program should be abandoned, but it does 
mean that more emphasis should be placed on proper methods 
of work before drill is begun.
In Lee E. Arthur*s study diagnosing disabilities in 
arithmetic, the following items were listed as essential:
(1) reading and writing of whole numbers, (2) reading and 
writing fractions, (3) reading decimals, (4) reading percents, 
(5) understanding percentage, (6) addition of whole numbers, 
(7) subtraction of whole numbers, (8) multiplication of 
whole numbers, (9) division of whole numbers, (10) addition 
of fractions, (11) subtraction of fractions, (12) multiplica­
tion of fractions, (13) division of fractions, (14) multi­
plication of decimals, (15) division of decimals.
T. Buswell, Diagnostic Studies in Arithmetic 
(Chicago; The University of Chicago, 192677 P* 1*
^Ibid.. p. 199.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
- 6 —
(16) addition of decimals, (17) subtraction of decimals,
(18) finding parts of a fraction, (19) finding parts of a 
decimal, (20) finding percents of a number, (21) finding 
what fractional part one number Is of another, (22) finding 
what part one decimal Is of another, (23) finding the whole 
when a fractional part Is given, (24) finding what percent 
one number Is of another, (25) finding the whole when a 
decimal part Is given, (26) finding the whole when a percent­
age Is given, (27) finding the ratio of two numbers, (28) 
finding one term of a proportion, (29) finding the square
4root of a number, and, (30) finding values from a scale.
Analysis of Individual errors showed that many types
of errors were made. Such errors as the following were very
common: (1) performing the wrong operation such as adding
when the problem called for multiplication, (2) putting the
decimal In the wrong place when multiplying or dividing,
(3) making wrong combinations, (4) adding denominators when
adding fractions, (5) falling to Invert the divisor when
dividing fractions, (6) falling completely to give correct
5Interpretation to verbal problems.
The most far reaching study to date on the gradation 
of arithmetic processes was conducted by the Committee of
^ee E. Arthur, "Diagnosis of Disabilities In Arithmetic Essentials," Mathematics Teacher, 43:198, March, 1950.
^Ibld.. p. 199.
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Seven. This committee suggested an arrangement of content 
according to the mental age level at which the processes 
should be taught to completion. Two general conclusions of 
Its Investigation were that many topics were being taught at 
levels long before the pupils had the mental maturity 
required for the mastery of the skill and that marked differ­
ences were found In ability to handle different parts of the 
same number processes.^
Failure to work a single example of a given type 
correctly Is not necessarily a reliable Index of what a 
pupil Is likely to do on another example of that type. In 
a study, Brueckner and Ewell had 327 sixth grade pupils work 
four examples of each of six different types In the multipli­
cation of fractions; 24 examples were arranged In random 
order. In 1101 Instances, the pupils solved from one to four 
examples of a particular type Incorrectly. In 40,2 percent 
of the cases, only one of the four was solved Incorrectly;
In 23.7 percent of the cases two of the four were solved 
Incorrectly; In 14.4 percent three were solved Incorrectly,
7and the remainder failed to solve any of the four examples.
^0. W. Waahbume, "A Reply to Brownell *s Criticism of the Committee of Seven's Experiments," Elementary School 
Journal. 39:417-31» February, 1939.
^L. J. Brueckner and M. Ewell, "Reliability of Diagnosis in the Multiplication of Fractions," Journal of Educational Research. 26:175-95» November, 1932.
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Haggerty states that there are but two possible
causes for the variability of scores on tests, one is the
variability in the original endowment of children and the
other is variability of the environmental conditions on 
8children.
Unfamiliarity of setting makes arithmetic problems
seem more difficult for children. C. W, Waahbume and
M. V. Morphett made a study where pairs of problems were
devised in such a way that the same arithmetical operations
were set forth in one problem in a situation which was
familiar to the children and in the other problem in an
unfamiliar situation. The conclusion reached was that the
children did much better in a situation which was familiar 
9to them.
May Lazar contributed a study on the diagnostic and 
remedial work in the fundamental skills. She found that 
most teaching of fractions results in mechanizing the proce­
dures. Few people have a comprehension of the steps involved. 
Many people do not see the relationship between the horizontal 
and the vertical presentations and when told this was the same
^Melvin 0. Haggerty (ed.), Studies in Arithmetic (Bloomington: Indiana University, 191^), p. 51
^C. W. Washbume and M* V. Morphett, "Unfamiliar Situations as a Difficulty in Solving Arithmetic Problems," Journal of Educational Research. 17:220-24, October, 1928.
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process were very much surprised.
One of the most significant developments in the teach­
ing of arithmetic in recent years is the recognition of the 
place of reteaching rather than review in the upper elemen­
tary grades. Many pupils in the junior high school have 
very limited understanding of the basic processes with whole 
numbers, common fractions, decimal fractions and percents 
and little skill in using these processes. The plan of 
instruction which provides for rather hasty review of 
processes followed by intensive drill has failed to produce 
satisfactory results.
^ a y  Lazar, Diagnostic and Remedial Work in Arithmetic Fundamentals. Bureau of Research and Statistics, Publication 21 (New York: School Board of the City of New York, 1928).
^^R. L. Morton, "The Review Versus the Télescopai Reteaching of the Work of Preceding G-radea," The Mathematics Teacher, 39î225-28, May, 1946.
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CHAPTER III 
ANALYSIS OF TEST RESULTS
THE IOWA EVERY PUPIL TEST OP BASIC SKILLS- TEST D 
ADVANCED- FORM 0- for grades 5, 6, 7» 8* and 9 was selected 
as the test to be used In the study.^
This test of basic arithmetic skills is composed of 
three parts. Part I of the test is concerned with vocabulary 
and fundamental knowledge. Following the suggestion of the 
examiner's manual, the forty examples are divided into
peight separate skill areas. The pupil's performance on this 
section of the test depends partly on his knowledge of tech­
nical arithmetic vocabulary, and partly in his ability to 
state what he is doing when he is performing the fundamental 
operations.
Part II of the test measures computational skill in 
the four fundamental processes as applied to whole numbers, 
decimals, fractions, and percentage. This part of the test 
is divided into two sections, one involving the use of whole 
numbers and fractions, and the other involving percentage 
and decimals. The twenty examples in Section A are divided
^lowa Every Pupil Test of Basic Skills. (Boston: 
Houghton Mifflin Co., 194)).
^Ibid.. Examiner's Manual.
- 10-
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Into eight skill areas and the ten problems in Section B 
are divided into six skill areas. Although Part II of the 
test is not divided into skill areas by the examiner's 
manual, the items were easily separated into their respective 
skills.
Part III of the test deals with the direct solution 
of problems. Because of the difficulty involved in sep­
arating the items into skill areas, this part of the test 
was not tabulated for this paper.
The test was administered during the third week of 
September to the sixth, seventh, and eighth grades at 
Plentywood, Montana.
The results of the testing program are tabulated in 
this chapter. The findings give a detailed report on the 
actual performance of fifty-two sixth grade students, forty- 
nine seventh grade students, and forty-five eighth grade 
students. A detailed analysis of the twenty-two skills is 
presented in four tables. Within each table, under the 
different skills listed, the item numbers pertaining to that 
skill are indicated.
Each table includes the grade of the pupils, the item 
number, and the percent of items completed correctly. The 
percentages have been given to the nearest whole percent. 
Figure 1, illustrating the percentage of achievement for 
each skill tested in relation to the mean for each grade 
level, is shown on page 28. The mean percentages of correct
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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reaponses for the test as a whole were: sixth grade, 36 per­
cent; seventh grade, 58 percent; and eighth grade, 74 percent. 
The national norms for pupils in their first month of school, 
as indicated by the Iowa Every Pupil Test of Basic Skills. 
Teat D, Form 0, were; sixth grade, 36 percent; seventh grade, 
55 percent; and eighth grade, 69 percent.^
Further information regarding each item, such as; 
number right, number wrong, number omits, percent of attempts 
right, percent of attempts wrong, percent of items omitted, 
and cumulative data regarding each skill, is included in the 
Appendix,
Reading and Writing Numbers. According to the data 
in Table I, the percentages of correct responses for the 
skill of reading and writing numbers were; sixth grade, 40 
percent; seventh grade, 56 percent; and eighth grade, 75 per­
cent.
The seventh and eighth grade percentage was lowered 
by the pupils score on Item 15. Perhaps some of the seventh 
and eighth grade pupils did not understand the word "digit", 
but none of them omitted Item 15.
Of the items tested, the pupils scored highest on 
Item 19, which required knowledge of the Roman Numeral 
System.
^Ibid., Examiner * s Manual
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
“ 13-  
TABLE I
PERCENT OF CORRECT RESPONSESSKILLS I, II, BY SKILLS III, AND AND ITEM IV NUMBERS :
Skills and Item Number 6 Grades 8
I. Reading and Writing Numbers : All Items 40 56 75Item 2 25 49 87Item 11 19 47 89Item 15 29 39 33Item 19 87 88 91
II. Knowledge of CommonQuantitative Measures:All Items 42 56 65Item 1 19 63 69Item 5 31 47 84Item 9 31 49 64Item 26 40 53 62Item 34 25 55 60Item 36 42 49 60Item 39 44 73 56
III. Knowledge of Numerical Facts, Terms, and Symbols: All Items 35 50 63Item 6 35 53 67Item 7 33 75 78Item 21 29 31 42Item 23 44 61 67
IV. Knowledge of Common Geometric Figures and Terms:All Items 32 45 48Item 10 33 29 27Item 13 50 51 62Item 14 15 33 20Item 25 58 63 80Item 27 19 43 47Item 32 17 43 53
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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A comparison of the scores for all items on this 
skill with grade means for the entire test, reveals that 
the sixth grade scored 6 percent above, the seventh grade 
scored 2 percent below, and the eighth grade scored 1 
percent above.
Knowledge of Common Quantitative Measures, The 
percentages of correct responses on knowledge of common 
quantitative measures, according to the data recorded in 
Table I, were: sixth grade, 42 percent; seventh grade, 56
percent; and eighth grade, 65 percent.
The sixth grade cumulative percent was pulled down 
because of the pupils' low score on Item 1, which required 
the pupils to change minutes into a fractional part of an 
hour.
A comparison of the scores of the various items on 
this skill with the grade means for the entire test, reveals 
that the sixth grade scored six percent above, the seventh 
grade scored two percent below, and the eighth grade scored 
nine percent below.
Knowledge of Numerical Facts, Terms, and Symbols. 
Percentages of correct responses for the skill of knowledge 
of numerical facts, terms, and symbols were: sixth grade,
35 percent; seventh grade, 50 percent; and eighth grade, 63 
percent.
The three grades had greatest difficulty with Item 21
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
-15-
vrhlch required that the pupils compare 1000 B. C. with the 
present date.
Grade seven scored a marked improvement over grade 
six on Item 7. Perhaps, some of the sixth grade pupils did 
not understand the symbol for inches; however, none omitted 
Item 7*
Performance on this skill, as shown in Table I, can 
be compared with the means for the entire test as follows : 
the sixth grade scored 1 percent above, the seventh grade 
scored 8 percent below, and the eighth grade score 11 per­
cent below.
Knowledge of Common Geometric Figures and Terms. 
According to the data recorded in Table I, the percentages 
of correct responses for the skill of knowledge of common 
geometric figures and terms were: sixth grade, 32 percent; 
seventh grade, 45 percent; and eighth grade, 48 percent.
The three grades had greatest difficulty with Item 14 
which required pupil knowledge of a right angle. Each grade 
scored highest on Item 25» this item asked the student which 
of several lines in a circle was a diameter.
A comparison of the scores for all items on this 
skill with means for the entire test, reveals that the sixth 
grade scored 2 percent below, the seventh grade scored 13 
percent below, and the eighth grade scored 26 percent below.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE II
PERCENT OP CORRECT RESPONSES BY SKILLS AND ITEM NUMBERS:SKILLS V, VI, VII, VIII, AND IX
Skilla and Item Number 6 Grades__ 7 8
V. Ability to Estimate or Describe Quantitatively:All Items 31 26 41Item 3 21 20 16Item 12 27 31 40Item 16 19 16 20Item 18 50 78 67Item 22 51 51 40Item 24 38 25 53Item 33 38 31 36Item 37 25 29 49Item 38 29 53 56Item 40 27 18 38
VI. Ability to Compare the Size of Numbers and Fractions:All Items 10 45 47Item 4 13 80 76Item 8 7 10 18
VII. Knowledge of the Number System: All Items 44 56 66Item 20 35 65 82Item 28 54 47 82Item 29 40 51 53Item 31 48 59 54
VIII. Knowledge of the Common Processes:All Items 20 22 26Item 17 10 27 42Item 30 35 22 27Item 35 15 18 9
IX. Addition of Whole Numbers : All Items 84 91 91Item 4l 98 94 98Item 45 71 88 84
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Ablllty to Estimate or Describe Quantltatlvely. The 
percent of correct responses for the skill of ability to 
estimate or describe quantitatively, as indicated by the data 
recorded in Table II, were: grade six, 31 percent; grade
seven, 36 percent; and grade eight, 41 percent.
Grades six, seven, and eight had greatest difficulty
with Items 3 and 16 which required proficiency in estimating 
and a knowledge of areas.
On this skill, the three grades scored below their 
means for the entire test. The sixth grade scored 3 percent 
below, the seventh grade scored 22 percent below, and the 
eighth grade scored 33 percent below.
Ability to Compare The Size of Numbers and Fractions. 
According to Table II, percentages of correct responses for 
the items for this skill were: grade six, 10 percent; grade
seven, 45 percent; and grade eight, 75 percent.
Grade seven scored 67 percent higher than grade six
on Item 4. The reason for this could be that at the begin­
ning of the seventh grade, there is a review of place value 
in decimal fractions.
A comparison of the scores for all items on this 
skill with grade means for the entire test, reveals that the 
sixth grade scored 24 percent below, the seventh grade 
scored 13 percent below, and the eighth grade scored 27 per­
cent below.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Knowledge of the Number System. According to the 
data recorded in Table II, the percentages of correct 
responses for the skill of knowledge of the number system 
were : sixth grade, 44 percent; seventh grade, 56 percent;
and eighth grade, 66 percent.
The sixth grade had greatest difficulty with Item 6, 
the seventh grade with Item 28, and the eighth grade with 
Item 31.
The scores on this skill indicate that the sixth 
grade scored 10 percent above, the seventh grade scored 2 
percent above, and the eighth grade scored 8 percent below 
the grade means for the entire test.
Knowledge of the Common Processes. The percentages 
of correct responses for the skill of knowledge of the 
common processes, according to the data recorded in Table II, 
were: grade six, 20 percent; grade seven, 22 percent; and
grade eight, 26 percent.
The three grades, on this skill, scored far below 
their means for the entire test. The sixth grade scored 14 
percent below, the seventh grade scored 36 percent below, 
and the eighth grade scored 48 percent below.
Addition of Whole Numbers. Percentages of correct 
responses for the skill of addition of whole numbers as 
indicated by Table II were: sixth grade, 84 percent; seventh
grade, 91 percent ; and eighth grade, 91 percent.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Each grade scored higher on Item 41 than on Item 45.
In Item 4l, there are three addends, while in Item 45, there 
are eight addends.
The three grades, on this skill, scored above their 
means for the entire test. The sixth grade scored 50 per­
cent above, the seventh grade scored 33 percent above, and 
the eighth grade scored 17 percent above.
Subtraction of Whole Numbers. According to the data 
recorded in Table III, the percentages of correct responses 
for the skill of subtraction of whole numbers were: sixth
grade, 78 percent ; seventh grade, 88 percent; and eighth 
grade, 92 percent,
Grade six and eight scored higher on Item 46 than on 
Item 41, while the seventh grade scored the same on each item. 
Increased ’borrowing'* was necessary for proficiency in 
Item 41.
Grades six, seven, and eight scored above their means 
for the entire test on this skill. Grade six scored 44 
percent above, grade seven scored 30 percent above, and 
grade eight scored 18 percent above.
Multiplication of Whole Numbers. Percentages of 
correct responses for the skill of multiplication of whole 
numbers as indicated by Table III, were: sixth grade, 79
percent ; seventh grade, 86 percent; and eighth grade, 94 
percent.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE III
PERCENT OP CORRECT RESPONSES BY SKILLS AND ITEM NUMBERS SKILLS IX, X, XI, XII, XIII, XIV, AND XV
Skills and Item Number Grades7 8
X Subtraction of Whole Numbers ;All Items Item 42 Item 46
XI. Multiplication of Whole Numbers :All Items Item 43 Item 47
XII. Division of Whole Numbers :All Items Item 44 Item 48
XIII. Addition of Fractions :All Items Item 49 Item 53 Item 57
XIV. Subtraction of Fractions :All Items Item 50 Item 54 Item 58 Item 61 Item 62
XV. Multiplication of Fractions:All Items Item 51 Item 55 Item 59
78
7581
799662
58
7937
36504611
9612
71812
19291212
888888
869478
5761
51
62908410
697373516782
798882
67
92
8798
9496
93
807684
81
9184
69
58
89917380
91
90 
9391 84
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The three grades scored higher on Item 43 than on 
Item 47. The multiplier in Item 43 was 200, while the 
multiplier in Item 47 was 807.
On this skill, grades six, seven, and eight scored 
above their means for the entire test. Grade six scored 45 
percent above, grade seven scored 28 percent above, and 
grade eight scored 20 percent above.
Division of Whole Numbers. The percentages of correct 
responses for the skill of division of whole numbers, accord­
ing to the data recorded in Table III, were; sixth grade,
58 percent; seventh grade, 57 percent; and eighth grade, 80 
percent.
Grades six and seven had less difficulty with Item 44 
than with Item 48. In Item 44, the quotient was a whole 
number while in Item 48, the quotient was a mixed fraction.
A comparison of the scores for all items on this skill 
with grade means for the entire test, reveals that the sixth 
grade scored 24 percent above, the seventh grade scored 
1 percent below, and the eighth grade scored 6 percent above.
Of the skills testing knowledge of the four fundamental 
processes, the pupils had the most difficulty with division 
of whole numbers.
Addition of Fractions. According to the data recorded 
in Table III, the percentages of correct responses for the 
skill of addition of fractions were: sixth grade, 36 percent;
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seventh grade, 62 percent; and eighth grade, 81 percent.
The three grades scored lowest on Item 57 and highest 
on Item 49. Item 57 Involved the addition of two fractions 
with like denominators while Item 49 involved the addition 
of three fractions with unlike denominators.
Each grade, on this skill, scored above its mean for 
the entire test. The sixth grade scored 2 percent above, the 
seventh grade scored 4 percent above, and the eighth grade 
scored 7 percent above.
Subtraction of Fractions. The percentages of correct 
responses for the skill of subtraction of fractions, accord­
ing to the data recorded in Table III, were: sixth grade,
9 percent ; seventh grade, 69 percent; and eighth grade,
85 percent.
On this skill, grades seven and eight both scored 
above their means for the entire test while the sixth grade 
scored 25 percent below.
Multiplication of Fractions. Table III indicates the 
percentages of correct responses for the skill of multiplica­
tion of fractions to bo: grade six, 19 percent; grade seven,
79 percent; and grade eight, 90 percent.
The three grades scored highest on Item 51» which 
required the multiplication of simple fractions rather than 
the mixed fractions in Item 55 and 59. Item 59 proved to be 
the most difficult for the children; this item involved the
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multlpllcatlon of three fractions, one of which was a mixed 
fraction.
A comparison of the scores for all items on this 
skill with grade means for the entire test, reveals that the 
sixth grade scored 15 percent below, the seventh grade scored 
2 percent below, and the eighth grade scored 1 percent above.
Division of Fractions. According to the data recorded 
in Table IV, the percentages of correct responses for the 
skill of division of fractions were: 18 percent for grade
six, 58 percent for grade seven, and 88 percent for grade 
eight.
Grades six, seven, and eight scored highest on Item 
56. The divisor In Item 56 was less complex than the 
divisors in Item 60 and Item 63.
Comparing the scores of the varions items on this 
skill with grade means for the entire test, reveals that the 
sixth grade scored 16 percent below, the seventh grade 
scored at their mean, and the eighth grade scored 14 percent 
above.
Multiplication of Decimals. The percentages of 
correct responses for the skill of multiplication of decimals, 
according to the data recorded in Table IV, were: grade six,
10 percent; grade seven, 69 percent; and grade eight, 89 per­
cent.
In this skill, there was only one item to be completed.
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TABLE IV
PERCENT OF CORRECT RESPONSES BY SKILLS AND ITEM NUMBERS: SKILLS XVI, XVII, XVIII,XIX, XX, XXI, AND XXII
Skills and Item Number Grades Z _ 8
XVI. Division of Fractions:All Items Item 52 Item 56 Item 60 Item 63
XVII. Multiplication of Decimals :All Items Item 64
XVIII. Division of Decimals :All Items Item 65
XIX. Finding a percent of a Number:All Items Item 66 Item 68 Item 73
XX. Finding 100 Percent When a Percent is Given: All Items Item 67
XXI. Exchanging Decimals and Percents:All Items Item 69 Item 72
XXII. Exchanging Fractions and Percents:All Items Item 70 Item 71
18
15251715
10
10
44
21
311715
21
21
2621
31
55
%
58
57715153
6969
1212
313920
33
7878
777380
461478
88
91958780
8989
7373
7680
7178
8484
89
92
8798
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A comparison of the scores for all items on this 
skill with grade means for the entire test, reveals that the 
sixth grade pupils scored 24 percent below, the seventh 
grade pupils scored 11 percent above, and the eighth grade 
scored 15 percent above.
Division of Decimals. According to the data recorded 
in Table IV, the percentages of correct responses were: 
grade six, 4 percent; grade seven, 12 percent; and grade 
eight, 73 percent. Only one item was included for this skill
Compared with grade means for the entire test, the 
three grades scored as follows: grade six scored 30 percent
below, grade seven scored 46 percent below, and grade eight 
scored 1 percent below.
Finding a Percent of a Number. The percentages of 
correct responses for the skill of finding a percent of a 
number, as indicated by Table IV, were: grade six, 21 per­
cent; grade seven 31 percent; and grade eight, 76 percent.
The three grades scored highest on Item 66 which 
involved a less complex multiplier than Item 68 or Item 73, 
and was more easily changed to a decimal fraction.
The three grades scored below their means for the 
entire test on this skill. Grade six scored 13 percent 
below, grade seven scored 27 percent below, and grade eight 
scored 2 percent below.
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Finding 100 Percent When a Percent Is Given. Accord­
ing to the data recorded in Table IV, the percentages of 
correct responses for the skill of finding 100 percent when 
a percent is given were: grade six, 21 percent; grade seven,
78 percent; and grade eight, 84 percent.
There was only one item given to test the pupil* s 
skill in finding 100 percent when a percent is given.
Comparing the scores of the various items on this 
skill with grade means for the entire test reveals that the 
sixth grade scored 13 percent below, the seventh grade scored 
20 percent above, and the eighth grade scored 10 percent 
above.
Exchanging Decimals and Percents. Percentages of 
correct responses for the skill of exchanging decimals and 
percents, as indicated by Table IV, were : sixth grade,
26 percent, seventh grade, 77 percent; and eighth grade,
89 percent.
A comparison of the scores for all items on this 
skill with grade means for the entire test reveals that the 
sixth grade scored 8 percent below, the seventh grade scored 
19 percent above, and the eighth grade scored 15 percent 
above.
Exchanging Fractions and Percents. The percentages 
of correct responses for the skill of exchanging fractions 
and percents, as indicated by Table IV, were: sixth grade.
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35 percent; seventh grade, 46 percent; and eighth grade,
92 percent.
The three grades scored higher on Item 72 than on 
Item 69. Item 72 Involved changing a percent to a fraction 
while Item 69 Involved changing a fraction to a percent.
The Items of the skill, as shown In Table IV, can 
be compared with the grade means for the entire test as 
follows: the sixth grade scored 1 percent above, the
seventh grade scored 12 percent below, and the eighth grade 
scored 18 percent above.
Figure 1, on page 28, Indicates the three grades' 
percentage of correct responses for each of the twenty-two 
skill areas, together with grade means for the entire test.
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IDENTIFICATION OF BT NUMBER
1. Reading and Writing Numbers
2. Knowledge of Common Quantitative Measures
3* Knowledge of Numerical Facte, Terms, and Symbols
4. Knowledge of Common Geometric 
Figures and Terms
5. Ability to Estimate or Describe 
Quantitatively
6« Ability to Compare the Size of 
Numbers and Fractions
7* Knowledge of the Number System
8« Knowledge of the Common Processes
9. Addition of Whole Numbers
10. Subtraction of Whole Numbers
11. Multiplication of Whole Numbers
12. Division of Whole Numbers
13. Addition of Fractions
14. Subtraction of Fractions
15. Multiplication of Fractions
16. Division of Fractions
17. Multiplication of Decimals
18. Division of Decimals
19. Finding a Percent of a Number
20. Finding 100 Percent When a 
Percent is Given
21. Exchanging Decimals and 
Percents
22. Exchanging Fractions and 
Percents
CHAPTER IV 
CONCLUSIONS AND REC 0MIŒNDATI0N8
This study Is a detailed report of the actual 
performance on arithmetic skills of the sixth, seventh, and 
eighth grades at Plentywood, Montana, as shown by the Iowa 
Every Pupil Test of Basic Skills. The students were tested 
during the first month of school. This study made no 
attempt to determine why the three grades scored low on any 
particular skill.
The over-all picture of scores for each skill as 
shown on Figure 1, page 28, "Percentage of Achievement for 
Each Skill Tested in Relation to Mean for Each Grade Level." 
would necessarily have to be broken down into Individual 
skill results by the teacher In order to evaluate the results 
of the testing as to what areas of arithmetic had not been 
mastered by the students at each grade level to the point of 
reaching the class mean for each skill. Only the teachers 
of different arithmetic groups would be able to evaluate the 
results of the testing as it relates to their students, to 
what they have taught or included in their arithmetic 
curriculum, and to what they feel needs to be re-taught or 
added to their programs of teaching. Summaries of the skills 
in which each grade scored below their class mean can be 
made. These summaries will be of no value to teachers or
—30—
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students unless a decision Is made by each teacher as to 
which skills are of primary Importance to his group and 
which need additional emphasis for their mastery.
The first list Identifies skills on which the sixth 
grade pupils scored below the grade mean for the entire test. 
The number of the skill, as illustrated In Figure 1, page 28, 
Is placed at the right.
4. Knowledge of Common Geometric Figures and Terms.5. Ability to Estimate or Describe Quantitatively.6. Ability to Compare the Size of Numbers and Fractions.8. Knowledge of the Common Processes.14. Subtraction of Fractions.15. Multiplication of Fractions.16. Division of Fractions.17. Multiplication of Decimals.18. Division of Decimals.19. Finding a Percent of a Number.20. Finding 100 Percent When a Percent Is Given.21. Exchanging Fractions and Percents.
Next, the skills on which the seventh grade pupils 
scored below the test mean were:
1. Reading and Writing Numbers.2. Knowledge of Common Quantitative Measures.3. Knowledge of Numerical Facts, Terms, and Symbols.4. Knowledge of Common Geometric Figures and Terms.5. Ability to Estimate or Describe Quantitatively.6. Ability to Compare the Size of Numbers and Fractions.7. Knowledge of the Number System.8. Knowledge of the Common Processes.12. Division of Whole Numbers.16. Division of Fractions.19. Finding a Percent of a Number.22. Exchanging Decimals and Percents.
Finally, the skills on which the eighth grade pupils 
scored below the test mean were:
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2. Knowledge of Common Quantitative Measures.3. Knowledge of Numerical Facts, Terms, and Symbols.4. Knowledge of Common Geometric Figures and Terms.5. Ability to Estimate or Describe Quantitatively.6. Ability to Compare the Size of Numbers and Fractions.7. Knowledge of the Number System.8. Knowledge of the Common Processes.18. Division of Decimals.
Common areas of difficulty for the three grades tested
4. Knowledge of Common Geometric Figures and Terms,5. Ability to Estimate or Describe Quantitatively,6. Ability to Compare the Size of Numbers and Fractions.8. Knowledge of the Common Processes.18. Division of Decimals.
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APPENDIX
Summary of performance by the sixth, seventh, and 
eighth grade pupils at Plentyvrood, Montana, as shown by the 
Iowa Every Pupil Test of Basic Skills. Test D, Form 0.
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table I 
BEADING AND WRITING NUMBERS
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6 2 52 52 13 39 0 25 75 0 257 2 49 49 24 25 0 49 51 0 49
8 2 45 45 39 6 0 87 13 0 87
6 11 52 52 10 42 0 19 81 0 197 11 49 49 23 26 0 47 53 0 47
8 11 45 45 40 5 0 89 11 0 89
6 15 52 52 15 37 0 29 71 0 297 15 49 49 19 30 0 39 61 0 39
8 15 45 45 15 30 0 33 67 0 33
6 19 52 51 45 6 1 88 12 2 877 19 49 49 43 6 0 88 12 0 88
8 19 45 44 41 4 1 93 7 2 91
Cumulative Data:Six 208 207 83 124 1 40 60 0 40Seven 196 196 109 87 0 56 44 0 56Eight 180 179 135 45 1 75 25 0 75
Item 2: How should, two hundred, twenty-two and thirteen thousandths be written?1) 2002.13 2) 2213000 3) 222.1300 4) 222.013
Item 11; How would you read 100.01?1) One hundred and one 4) One hundred and2) One hundred and one tenth one thousandth3) One hundred and one hundredth
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Item 15: How many digits are used in writing the number four hundred twenty thousand seven?
1) 3 2) 5 3) 6 4) 9
Item 19; Which of the following represents the largest quantity?D M  2) 0 3) 3X 4) H I
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TABIÆ II
KNOWLEDGE OF COMMON (QUANTITATIVE MEASURES
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6 1 52 52 42 10 0 19 81 0 197 1 49 49 31 18 0 63 37 0 638 1 45 45 31 14 0 69 31 0 69
6 5 52 52 16 36 0 31 69 0 317 5 49 49 23 26 0 37 63 0 378 5 45 45 38 7 0 84 16 0 84
6 9 52 52 16 36 0 31 69 0 317 9 49 49 24 25 0 49 51 0 498 9 45 45 29 16 0 64 36 0 64
6 26 52 51 21 30 1 41 59 2 407 26 49 49 26 23 0 53 47 0 538 26 45 45 28 17 0 62 38 0 62
6 34 52 47 13 34 5 28 72 11 257 34 49 49 27 22 0 55 45 0 558 34 45 45 27 18 0 60 40 0 60
6 It 52 47 22 25 5 47 53 11 427 36 49 49 24 25 0 49 51 0 498 36 45 A4 27 17 1 61 39 2 60
6 39 52 40 23 17 12 58 42 30 447 39 49 47 36 11 2 76 24 4 738 39 45 43 25 18 2 58 42 4 56
Cumulative DataL:
Six 364 341 153 188 23 45 55 7 42Seven 343 339 191 146 2 56 44 1 56Eight 315 312 205 107 3 66 34 1 65
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Item 1: 75 minutes is how many hours?
1) 3/4 2) 1 1/4 3) 1 1 /2  4) 2 1/2
Item 5: Which of these is used in measuring an angle?1) meters 2) degrees 3) Cubic feet 4) centimeters
Item 9: How many square feet are there in a square yard?
1) 3 2) 4 3) 6 4) 9
Item 26: The length of an airfield runway is 1800 feet.How many miles is this?1) less than half a mile 3) 1 mile2) 1 /2  mile 4} 2 miles
Item 34: In what unit would the volume of a box be given?1) In centimeters 3) In degrees2) In square inches 4) In cubic inches
Item 3 6: Which of these is a measure of area?1} An acre 2} A rod 3) A peck 4) A cubic foot
Item 39: If a farmer asks for the capacity of a grain bin, what unit of measurement should a salesman use in answering?1} Gallons 2) Cubic feet 3) Bushels 4) Tons
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TABLE III
KNOWLEDGE OF NUMERICAL FACTS, TERMS, AND SIMEOLS
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6 6 52 52 18 34 0 35 65 0 357 6 49 49 26 23 0 53 47 0 53
3 6 45 45 30 15 0 67 33 0 67
6 7 52 52 17 35 0 33 67 0 337 7 49 49 37 12 0 75 25 0 758 7 45 45 35 10 0 78 22 0 78
6 21 52 46 15 31 6 33 67 13 297 21 49 49 15 34 0 31 69 0 318 21 45 43 19 24 2 44 56 4 42
6 23 52 52 23 29 0 44 56 0 447 23 49 49 30 29 0 41 59 0 418 23 45 44 30 14 1 68 32 2 67
Cumulative Data:Six 208 202 73 129 6 36 64 3 35Seven 196 196 98 98 0 50 50 0 50Eight 180 177 114 63 3 64 36 2 63
Item 6: Two and a half hours past midnight would be what time?1) 12 A.M. 2) 2:30 P.M. 3) 9:30 P.M. 4) 2:30 A.M.
Item 7: How should 5" be read?1) Five feet2) Five degrees 3) Five inches4) Five hours
Item 21: 1000 B.C. is about how many years ago?1) 1000 2) 940 3) 1940 4) 2940
Item 23: Which is equal to 4 percent?1) 4/10 2) 1/4 3) 4/100 4) .40
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TABLE IV
KNOVILEDGE OF COMMON GEOMETRIC FIGURES AND TERMS
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6 10 52 52 17 35 0 33 67 0 337 10 49 49 18 31 0 39 61 0 398 10 45 45 12 33 0 27 73 0 27
6 13 52 52 26 26 0 50 50 0 507 13 49 49 25 24 0 51 49 0 518 13 45 45 28 17 0 62 38 0 62
6 14 52 52 8 44 0 15 85 0 157 14 49 49 16 33 0 33 67 0 338 14 45 45 9 36 0 20 80 0 20
6 25 52 50 30 20 2 60 40 4 587 25 49 49 31 18 0 63 37 0 638 25 45 45 36 9 0 80 20 0 80
6 27 52 50 10 40 2 20 80 4 197 27 49 49 21 28 0 43 57 0 438 27 45 45 21 24 0 47 53 0 47
6 32 52 49 9 40 3 18 82 6 177 32 49 49 21 28 0 43 57 0 438 32 45 45 24 21 0 53 47 0 53
Cumulative Data;
Six 312 305 100 205 7 33 67 2 32Seven 294 294 132 162 0 45 55 0 45Eight 270 270 130 140 0 48 52 0 48
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Item 10: How many faces or sides does a cube have?
1) 4 2) 6 3) 8 4) 12
Item 13: In which of these figures is there a horizontalline?
1) 2) ^  3) 4)
Item 14: In which of these figures above do the lines form a right angle?
1) 1 2) 2 3) 3 4) 4
Item 25: Which of these shows a diameter? .o e a
Item 27: Which line Is the circumference of a circle?1) A2) B
3) 04) D
Item 32: What is the perimeter of a rectangle?Ij The distance around it2) Its area3) The distance from one corner to the other corner4) One half the base times the altitude
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table 7
ABILITY TO ESTIMATE OR DESCRIBE QUANTITATIVELY
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6 3 52 52 11 41 0 21 79 0 21
7 3 49 49 10 39 0 20 SO 0 20Ô 3 45 45 7 38 0 16 84 0 16
6 12 52 52 14 38 0 27 73 0 27
7 12 49 49 15 34 0 31 69 0 318 12 45 45 18 27 0 40 60 0 40
6 16 52 52 10 42 0 19 81 0 19
7 16 49 49 8 41 0 16 84 0 168 16 45 45 9 36 0 20 80 0 20
6 18 52 51 26 25 1 51 49 2 50
7 18 49 49 38 11 0 78 22 0 788 18 45 45 30 15 0 67 33 0 67
6 22 52 48 16 32 4 33 67 8 31
7 22 49 48 25 23 1 52 48 2 51
8 22 45 43 18 25 2 42 58 4 40
6 24 52 52 20 32 0 38 62 0 38
7 24 49 49 12 37 0 25 75 0 25
8 24 45 45 24 21 0 53 47 0 53
6 33 52 48 20 28 4 42 58 8 38
7 33 49 49 18 31 0 31 69 0 31
8 33 45 45 16 29 0 36 64 0 36
6 37 52 44 13 31 8 30 70 18 25
7 37 49 46 14 32 3 30 70 6 29
8 37 45 43 22 21 2 51 49 4 49
6 38 52 43 15 28 9 35 65 21 29
7 38 49 47 26 21 2 55 45 4 53
8 38 45 43 25 18 2 58 42 4 56
6 40 52 40 14 26 12 35 65 30 27
7 40 49 46 9 37 3 20 80 6 18
8 40 45 42 17 25 3 40 60 6 38
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TABLE 7 (continued)
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Cumulative Data:Six 520 482 159 323 38 33 67 8 31Seven 490 481 175 306 9 36 64 2 36Eight 450 441 186 255 9 42 58 2 41
Item 3: About bow h i ^  is the average dining room table?1) 2 1/2 feet 3) 4 feet2) 3 1/2 feet 4) 5 feet
Item 12; A ton of coal is about equal to the weight of how many men?
1) 4 2) 9 3) 13 4) 20
Item 16: About how many acres are in the shaded area in this diagram?1) About 1/42) About 163) About 1604) About 320
Item 18: A tree 24 feet high is about how many times as h l ^  as a tall man?1) 2 2) 3 3) 4 4) 6
Item 22: In looking at three groups of calves, one man said,"There are 6 in the first group, 6 in the second, and eight in the third." A second man said, "There are 20 calves," If you only wanted to know how many calves there were, why was the second man’s answer best?1} Because it is easier to think of one group of 20than three groups of 6, 6, emd 8.2) Because 20 tells you how many calves there were.3) Because 20 does not leave out any of the calves.4) Because the first man did not tell how many calves there were.
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Item 24; In telling how long a certain bridge is, fourchildren gave the following answer. Each one is correct but one is better than the others.Which is best?1) About three times the distance across the lawn.2) About 40 times the length of the room.3) About 12 times as far as the distance around the school room.4) A person can run across it in about 2 minutes.
Item 33: The population of city A is 161,832; that of city B is 43>126. What is the best way of expressing the relationshin between the two populations?1) A has 118,706 more people than B,
2} A is many times larger than B.3) A is about 4 times as large as B.4) A is about six times as large as B.
Item 37: In the last election, candidate A beat candidate B "two to one." If A received about 15,000 votes, approximately how many votes did B receive?
1) 7500 2) 10,000 3) 30,000 4 ) 45,000
Item 30: About how long would it take an eighth grade boywalking at a fast rate to walk a mile?1) 5 minutes 3) 1/2 hour2) 15 minutes 4) 1 hour
Item 40: About how many 350 pound steers can be hauled ina truck with a load limit of 5 tons?1) 6 2) 11 3) 16 4) 20
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TABLE VI
ABILITT TO COMPAEE THE SIZE OF NUMBERS AND IRAOTIONS
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6 4 52 52 7 45 0 13 87 0 137 4 49 49 39 10 0 30 20 0 808 4 45 45 34 11 0 76 24 0 76
6 8 52 52 3 49 0 7 93 0 77 8 49 49 5 44 0 10 90 0 108 8 45 45 8 37 0 13 82 0 18
Cumulative Data;
Six 104 104 10 94 0 10 90 0 10Seven 98 98 44 54 0 45 55 0 45Eight 90 90 42 48 0 47 53 0 47
Item 4: Which of these represents the largest value?1) .6 2) .400 3) .3841 4) .0893
Item 8; Which of these fractions is largest?1) 3/12 2) 11/18 3) 12/25 4) 1/3
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TABLE VII 
iCNOWLEDGE OF IHE NIMBER SYSTEM
<D•O
s
IDja
a
§
s
%
od
Q•H•H
1
OS+»
4»
9
1
A
.a
a
g
siS*
uID
a
<a
â
u
0
a
+>
■H
m (0
rt A ID go o b 4»
ta44 a
<0 « 43 43 d Ot ID gO 3>4 43
44 T#o e43 e 43hûiH
ggd<D m
ID 43 P4H
44O43IDtiO ttO d «H 43 PSdID (0
s§® 4304 H
6 20 52 46 18 28 6 39 61 13 357 20 49 49 32 17 0 65 35 0 658 20 45 43 37 6 2 86 14 4 82
6 28 52 52 28 24 0 54 46 0 547 28 49 49 23 26 0 47 53 0 478 28 45 45 37 8 0 82 18 0 82
6 29 52 51 21 30 1 41 59 2 407 29 49 49 25 24 0 51 49 0 518 29 45 45 24 21 0 53 47 0 53
6 31 52 52 25 27 0 48 52 0 487 31 49 49 29 20 0 59 41 0 598 31 45 45 20 25 0 44 56 0 44
Cumulative Data:Six 208 201 92 109 7 46 54 3 44Seven 196 196 109 87 0 56 44 0 56Eight 130 i78 118 62 2 66 34 1 66
Item 20: Why do we write the zero in 3.05?1) Because arithmetic books say we should.2) Because it holds the tenths place and shows that the 5 means 5 one hundredths.3) Because it shows there are no fractions in the number.4) Because the tenths place is always a zero when there are hundredths in a number.
Item 28: In which number does the three represent hundreds?
1) 431 a) 3826 3) 5319 4) 300,000
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Item 29: In the number 555, how does the first 5 compare in value to the last 5?1) It is the same.2) It is twice as great.3) It is 10 times as great.4) It is 100 times as great.
Item 31: In the word ”eighty-one", what does the ty mean?1} It is used to make the word sound rhythmical.2) It means tens.3) It means to add 80 and 1 together.4) It means less than 9 and more than 8.
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TABLE VIII 
KNOWLEDGaS 0? THE COMMON PROCESSES
U tP0 09Xi e
Ë E4090
a
r—1«r4«9 <0 0 ,
A 4» 3
& M A4
094»g,
4>
5
a-I
ërÛ <Dja
o "3»
a «*0 09434asl
u 9
(d 09 ■p -p
g l
Vi "3 Vi0 e 0p P9> Pooy s>*s09 a od *Hp 0 P At« d9> 09 a> 090 a 2 #A 8e p 0 PP«H P4H
6 17 52 52 5 47 0 10 90 0 107 17 49 49 13 36 0 27 73 0 278 17 45 45 19 26 0 42 58 0 42
6 30 52 52 18 34 0 35 65 0 357 30 49 49 11 38 0 22 78 0 228 30 45 45 12 33 0 27 73 0 27
6 35 52 48 8 40 4 17 83 8 157 35 49 48 8 40 1 17 83 2 188 35 45 45 4 40 1 9 91 2 9
Cumulative Data:Six 156 152 31 121 4 20 SO 3 20Seven 147 146 32 114 1 22 78 1 22Eight 135 134 35 100 1 26 74 1 26
Item 17: How many 1/6*8 are in 2/3?1) Lesa than one 2) 2 3) 3 4) 4
Item 30: Which of these figures shows what i x è equals?
1) 2) B 3) 4)
Item 35: In which of these situations should ^ be used?1) In finding the thickness of a tree.2) In finding the area of a triangle.3) In finding the perimeter of a hexagon,4) In finding the volume of a cube.
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TABLE IX
ADDITION OF imOLB NUMBERS
0
1
(Dg
a
s
H
<D+»(0
s
nI—1T-l
1
Q)-P
1
1
(D
a
g
1
hq>
1
R
mp
1
ë
*1
a
00p  p
§ 1
o  S
m  <4
5 5a  o,<D go 3A P  O P
4s T*O <D P <D P  t»D«H
cld> 10
s§
4-,
8)1 (0 *H PA
e 03
2 9O P  A H
6 41 52 52 51 1 0 92 2 0 987 41 49 49 46 3 0 94 6 0 948 41 45 45 44 1 0 98 2 0 98
6 45 52 52 37 15 0 71 29 0 717 45 49 49 43 6 0 88 12 0 888 45 45 45 38 7 0 84 16 0 84
Cumulative Data:Six 104 104 88 16 0 84 16 0 84Seven 98 98 89 9 0 91 9 0 91Eight 90 90 82 8 0 91 9 0 91
Item 41: Add 706394817
Item 45: Add 41620
715930
-21
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
-51-
TABIM X
SUBTRACTION OF IKHOLE NUMBERS
XS0A 430 axt 0g Ei 03 p% m 0t<D r-i g•0 g •H 00 w 9> pA 43 p 43d* H A "4
Xi 4-« ̂  %-< id 4-143 U 00 o W O O O <D On  +> *H A  43 +>O *H @ M <D̂  <D 43 0  xi
A  a  tîD t*0 t)0-H bO W«  ^  o  a* % (doa «odoiTi# 4̂ ^ 43 -PO ^OÎ
A  A  A  0  g, 0  04 0  0- -  ̂ <D a <D 0
- - o  a  o  gA  43 A  43 A  3  A  0043 o  43 O  43 o  43
Pi ^  Pi <4 Pi H  Pi H
â
o 4> 4> O g (D gX> Xt JQ 00  00
6 42 52 52 39 19 0 75 25 0 757 42 49 49 43 6 0 88 12 0 888 42 45 45 39 6 0 87 13 0 87
6 46 52 52 42 10 0 81 19 0 817 46 49 49 43 6 0 88 12 0 888 46 45 45 44 1 0 98 2 0 98
Cumulative Data JSix 104 104 81 23 0 78 22 0 78Seven 98 98 86 12 0 88 12 0 88Eight 90 90 83 7 0 92 8 0 92
Item 42: Subtraot 30052919
Item 46: Subtract 47302089
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TABLE XI
MULTIPLICATION OF ViHOLE NUMBERS
«I
u
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(Ù 00
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E4 n
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p
•H
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(3,
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p
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M PL,
•p
â
a
s43
I
A(D43
(0P
0)43
S5
S,^CO <Q P PII
H
0) p +=SÊ"o 3
(Xi «4
'St
p  
® p  W)*Hnso _ o> <a
2§ @ PPk H
U
^ P
&t*0(d
0> «0 o a A S
@ p  PiH
6 43 52 52 50 2 0 96 4 0 967 43 49 49 46 3 0 94 6 0 94S 43 45 45 43 2 0 96 4 0 96
6 47 52 52 32 20 0 62 38 0 627 47 49 49 38 11 0 78 22 0 788 47 45 45 42 3 0 93 7 0 93
Cumulative Data;Six 104 104 82 22 0 79 21 0 79Seven 98 96 84 14 0 86 14 0 86Eight 90 90 85 5 0 94 6 0 94
Item 43: Multiply
Item 47: Multiply 3020SO?
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tabus x n
DIVISION OP mOLE NTMBER3
o>I
4>I
§+»M
'3
%
s
I
094Pt
9
1 1P4 u
14 M<o a>1 #0a a
m+3 I
u<D
S«<d 09SIo 3(4 4»
2 3
44 3*
CD ^
l 5II15
4-1O 0> +» <0 *» M-HaadO 09
s§<P 43 fk H
4-1
lli:o g *4 3CD 4» PiM
6 44 52 52 41 11 0 79 21 0 797 44 49 49 31 18 0 61 39 0 618 44 45 45 34 11 0 76 24 0 76
6 48 52 48 19 29 4 40 60 8 377 48 49 49 25 24 0 51 49 0 518 48 45 45 38 7 0 84 16 0 84
Cumulative Data:Six 104 100 60 40 4 60 40 4 58Seven 98 98 56 42 0 57 43 0 57Eight 90 90 72 18 0 80 20 0 80
Item kU: Divide 52TT57S
Item 43: Divide 35TTZW
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TABLE XIII 
ADDITION OF FRACTIONS
$Ia
+»H
CQ
s
09
§•Ai
09■POf
â
a
s.p
I
A<D.O
oapI
fi(D
:st
<d <n P P p g,O 8 
2 4»
,4^
° S
s*
5 5
"Io 9 PP <D P Ai
S-( 'Cf 4-1o e Op Pe p <P A#tey(d a (UPP o ptfd p<D 09 <D 09
g§ o aA 39> P ® pPiH A#H
6 49 52 49 26 23 3 53 47 6 507 49 49 49 44 5 0 90 10 0 908 49 45 45 41 4 0 91 9 0 91
6 53 52 48 24 24 4 50 50 8 467 53 49 49 41 8 0 84 16 0 848 53 45 45 38 7 0 84 16 0 84
6 57 52 45 6 39 7 13 87 16 117 57 49 48 5 43 1 10 90 2 108 57 45 45 31 14 0 69 31 0 69
Cumulativet Data:Six 156 142 56 86 14 39 61 10 36Seven 147 146 90 56 1 62 38 1 62Eight 135 135 110 25 0 81 19 0 81
Item 49: Add Ml
Item 53: Add 5 5/6 
7 2/3
Item 57: -Add ’Mi
V
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table
SUBTRACTION OF FRACTIONS
<D
1
8
i
a
9
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H
•C»
e
-p
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S
01
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•H
1
n
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■P
9
%
PCS
u
e
1
?
1
(0
*1
%
00
p3
u
o
a
p
8)«
«0 CO 
P P
d o« ® 9  
o ® 
A P
& <4
¥Its
Si-
o 3
ss
P4 <4
44o ®
p  
e p
<S> CO
o a 
A ®<D +)
hcH
44
s i
(Ü "H 
PP3
e (0
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6 50 52 47 3 44 5 6 94 11 67 50 49 39 36 13 0 73 27 0 738 50 45 45 40 5 0 89 11 0 89
6 54 52 47 6 41 5 13 87 11 127 54 49 49 36 13 0 73 27 0 738 54 45 45 41 4 0 91 9 0 91
6 58 52 39 3 36 13 8 92 33 77 58 49 48 25 23 1 52 48 2 51
8 58 45 45 33 12 0 73 27 0 73
6 61 52 34 6 28 18 18 82 53 187 61 49 46 33 13 3 72 28 6 678 61 45 45 36 9 0 80 20 0 80
6 62 52 33 6 27 19 18 82 58 127 62 49 45 40 5 4 89 11 9 828 62 45 45 41 4 0 91 9 0 91
Cumulative1 Data :Six 260 200 24 176 60 12 88 30 9Seven 245 237 170 67 8 72 28 3 69Eight 225 225 191 34 0 85 15 0 85
Item 50 : Subtract 
42 ^
5 1/3
Item 53: Subtract
10 5/8 1 7/8
Item 54 : Subtraot
8 1/3 7 2/3
Item 62: Subtract
31 ,29 3/4
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table XV
MULTIPLICATION OF FRACTIONS
0
1
%4«
"i%
1M
4»+SoaeEH
arH
§•A#
CO+»
1
4
4»
âP4
hz
g;
9
1
1
09+a
3
«Dg
%
03 m 
0 ̂  3ggsA, «!
-4
of CO -p -p
§1
44 'Cto e■p ® -p
A ® (D p AiH
%p
S'S)cd *H+2 A: CÏ® a
® p A^H
6 51 52 44 15 29 8 34 66 15 297 51 49 49 43 6 0 88 12 0 888 51 45 45 42 3 0 93 7 0 93
6 55 52 44 6 38 8 14 86 15 127 55 49 49 40 9 0 82 18 0 828 55 45 45 41 4 0 91 9 0 91
6 59 52 32 8 24 20 20 80 67 127 59 49 46 33 15 1 69 31 2 678 59 45 45 38 7 0 84 16 0 84
Cumulative1 Data:Six 156 120 29 91 36 24 76 30 19Seven 147 146 116 30 1 79 21 1 79Eight 135 135 121 14 0 90 10 0 90
Item 51: Multiply
2/3 %  1/2 =
Item 55: Multiply
12 X 2 1/3 •
Item 59: Multiply
2/3 X 1 1/2 X 3/4
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table XVI
DIVISION OF FRACTIONS
«
1
&
3+»H
TS<D+»a<D
(Q
•H
CO■p
1
§
3«0
A
Ae
1a
s
%
1
a>•p
<D
"1a
8,«cd <Q p pSgo 8
4-* ÿ
(tf n p P
§§■o e
&Pn# "4
4-«O <D P(P +»ÏJD-Hssde 03
g§e p Ai H
°P
de 03 o a A <0 
<0 P AiM
6 52 52 40 8 32 12 20 80 30 157 52 49 49 28 21 0 57 43 0 578 52 45 45 41 4 0 91 9 0 91
6 56 52 39 13 26 13 33 67 25 257 56 49 49 35 14 0 71 29 0 718 56 45 45 43 2 0 95 5 0 95
6 60 52 31 9 22 21 29 71 40 177 60 49 46 25 21 3 54 46 7 513 60 45 45 39 6 0 37 13 0 87
Ô 63 52 30 8 22 22 27 73 73 157 63 49 44 26 18 5 59 41 10 538 63 45 45 36 9 0 80 20 0 80
Cumulative Data
Six 208 140 38 102 68 27 73 34 18Seven 196 188 114 74 8 61 39 5 58Eight 180 180 159 21 0 88 12 0 88
Item 52: Divide Item 60: Divide
9 t 3/4= 6 1/5 •} 2/5=
Item 56: Divide Item 63: Divide
7/12 r 1/6= 8 1/2 e 2/3=
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TABLE XVII 
MULTIPLICATION OF DECIMALS
44 "84»0 0
Xi 0£4 0
a 0 4»9*
9
r4•Ho, I4»4» SS 4»H U4
4-# ̂  44 â* 44 «y 444» M) « o #  op  op o
•a +* *H f-l +) +3s»a^ I 30< ^  o  Poa as a t as â  Pi4
_ A *4 d ' & ' S o . ' S  d
0 fH a <D O <D <D 8 <Dâ « D o a o o a"d a « P ,a X) OP oo o a o a
P  0  O, 4» g  g  a  M4» A  4» A  0  N  044 4» d  4* 3  3  3  04» 04» 0  4» 0  4»C5 H  Pk <4 a %  a P4-4 P4-4 PMH P< H
6 64 52 49 5 41 3 12 88 6 107 64 49 49 34 15 0 69 31 0 698 64 45 45 40 5 0 89 11 0 89
Item 64: Multiply
.66 X .12-
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table XVIII
DIVISION OF DECIMALS
•P tA•CJ 4-1 jcl ^ q 4-in!::* 44<D p ^ <n o % o p  O O P
EH ta m  ^  Q  <a ttt at a ca â at ti 3 p  P  P  P  P  P O  p «a  m Oi h  N A  ddt dOi d qp  r4 a p p p p a p a p p p p
tut a <H p ^ .o ^  O P  O P  o a o  ̂p p o, p a a a A p $4 p npm^H  p  q  P  3 3 3  P P  p P  p p  p pC5 H  PU «*J a  &5 a  A* <4 A4 «4 A* H  AiH
A P ^  ^  P  T* Â p ' p
s if  g -g S)« 8,̂  as s-a
6 65 52 50 2 48 2 4 96 4 47 65 49 49 5 44 0 12 88 0 128 65 45 45 33 12 0 73 27 0 73
Item 65: Divide 2UU by .02
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TABLE XIX
FINDING A PERCENT OF A NUMBER
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6 66 52 49 16 33 3 33 67 6 317 66 49 49 19 30 0 39 61 0 398 66 45 45 36 9 0 80 20 0 80
6 68 52 48 9 39 4 19 81 8 177 68 49 49 10 39 0 20 80 0 208 68 45 45 32 13 0 71 29 0 71
6 73 52 46 8 38 6 17 83 12 157 73 49 48 16 32 1 33 67 2 338 73 45 45 35 10 0 78 22 0 78
Cumulative( Data:Six 156 143 33 110 13 23 77 9 21Seven 147 146 45 101 1 31 69 1 31Eight 135 135 103 32 0 76 24 0 76
Item 66: What is 20 percent of 400? 
Item 68: What is 200 percent of $250? 
Item 75: What is 5 percent of $892.60?
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TABLE XXI
EXCHANGING DECIMALS AND PERCENTS
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Q4aOi
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m•p
&x>
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<0 m p 4»d g,
z iA4a
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ms|o 3
44 xi 44
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g gd d<D CQ 0  to
S i 0 d u  3<D +3 0 pA«H AiH
6 70 52 48 11 37 4 23 77 8 217 70 49 49 36 13 0 73 27 0 738 70 45 45 42 3 0 93 7 0 93
6 71 52 45 16 29 7 36 64 17 317 71 49 49 39 10 0 80 20 0 SO8 71 45 45 38 7 0 84 16 0 84
Cumulative Data:Six 104 93 27 66 11 29 73 11 26Seven 98 98 75 23 0 77 23 0 77Eight 90 90 80 10 0 89 11 0 89
Item 70: Change ,495 to percent form.
Item 71: Change 76 percent to decimal form.
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table: x £1I
EXGHANGING FRACTIONS AND EBRCENT8
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6 69 52 47 14 33 5 30 70 11 27? 69 49 49 7 42 0 14 86 0 148 69 45 45 39 6 0 87 13 0 87
6 72 52 47 22 25 5 47 53 11 427 72 49 49 38 11 0 78 22 0 788 72 45 45 44 1 0 98 2 0 98
Cumulative Data .Six 104 *94 36 58 10 38 62 11 35Seven 98 98 45 53 0 46 54 0 4690 90 8? 7 0 92 8 0 92
Item 69: Change 3/4 to percent form.
Item 72: Change 90 percent to a common fraction and reduce it to its lowest terms.
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